§1. Preliminaries.
In this section we recall all the definitions and results, which we need later.
Definition. Let k be an infinite field, A a standard k -algebra, i.e. a graded kalgebra which is finitely generated by its linear forms and let P A (λ) = The following facts are part of the folklore and are recalled only for the sake of completeness. The non explained terminology is part of the basic literature in Commutative Algebra and Algebraic Geometry (see for instance [A-M] and [Hart] ).
Let k be an infinite field and A a standard k-algebra of dimension 
, M a maximal homogeneous relevant ideal in S and K := K 0 (S/M) its associated field, i.e. the field of homogeneous fractions of degree 0 of S/M . The scheme P roj(S/M) has a unique point, whose associated local ring is 
Definition. In the above described situation we say that f (X) represents M .
Definition. Let M be a maximal homogeneous relevant ideal in S , K its associated
Now we recall a well-known criterion Then Gal Q (f (X)) = Σ d .
P roof . See [W] and [S-S] •
Definition. Let F be an infinite field and let E ⊂ P n F be a finite set of reduced points.
Let I be the homogeneous ideal of F [X 0 , . . . , X n ] which defines E . We say that E is Now the homogeneization of I is computed via a Gröbner basis computation with respect to an ordering which is degree-compatible and the leading term ideal of I and of h I are generated by the same elements, hence they have the same h-vector. The key point is now that we are totally free in the choice of g(X) and h(X, Y ) . We use again
CoCoA and again we are lucky, because we do not need many experiments. Namely
XY ) and let M be its homogeneization with respect to the new indeterminate W. Then
A := Q[X, Y, Z, W ]/M is a standard Q-algebra,
which is a Cohen-Macaulay domain
and whose h-vector is (1, 3, 5, 4, 4, 1) . It satisfies the inequalities of Theorem 1.7, but it is not flawless.
ZW, XX 3 , Z − XY ) and let P be its homogeneization with respect to the new indeterminate
which is a Cohen-Macaulay
domain and whose h-vector is (1, 3, 5, 4, 4, 1) , hence it is not flawless.
, hence p is a prime ideal, hence P is a prime ideal. It defines a projective rational curve in P 4 C . The actual computation yields the following minimal system of generators for P.
The computation of the Poincaré series yields
. It remains to prove that A is a Cohen-Macaulay ring. For, it is enough to show that W, T is a regular sequence mod P. Indeed W is a non zero divisor mod P, since it is the homogeneizing indeterminate. If we compute the quotient modulo W , we
We conclude the paper with some remarks.
Remark. Example 2.4 disproves Hibi's Conjecture. So it is interesting to check that it does not fit with the special class described by Hibi in [Hi] Theorem 3.1. There it is required that the associated order ideal of monomials is pure. Without going too much in to the details, we check that in our case the associated order ideal of monomials is All of them are not flawless.
